We studied binocular cyclorotatory (torsional) eye movements in response to gratings that oscillated sinusoidally in a frontal plane. The square-wave gratiugs viewed by the right and left eye were presented aud controUed separately to induce cycloversion and cyc~verge~e by ~~a~~ in phase and out of phase. Eye movements were recorded with scleral iuduction coils. Stimulus oscillation frequency ranged from 0.125 to 1 Hz and the wavelength of the gratings ranged from 0.92 to 25.75 deg of visual angle. Cycloversion and cyclovergence gain were, on average, comparable in magnitude and decreased with increasing oscillation frequency. There was no corn&tent effect of the waveleugth on the magnitude of the responses. In general, responses were considerably higher to gratings that were oriented horizontally than to those oriented vertically. This anisotropy was present both in cycloversion and cyclovergence. It was enhanced in a larger sized stimultls and by presenting s~ti~a~, o~ogon~ contours (mimiclcing a "shear" movement), but it was not consistently inffnenced by wavelength. Cyclovergence showed a phase lag, which increased with oscillation frequency but which was independent of wavelength. In contrast, cycloversion showed a slight phase Iead which was indepeudent of both oscillation frequency and wavelength.
Binocular cyclorotatory eye movements in response to visual stimuli can be divided into conjugate cycloversion and disjunctive cyclovergence movements, analogous to horizontal and vertical version and vergence movements. During cycloversion the eyes rotate in parallel about their optical axes; during cyclovergence they rotate in opposite directions. The most obvious potential function of cyclovergence is to promote retinal correspondence. Dynamic cycloversion has been considered (since Brecher, 1934) as a torsional optokinetic response, serving to reduce retinal slip in torsional direction. In this paper we describe some properties of cyclovergence and cycloversion induced by visual gratings,
The first goal of this study was to resolve apparent controversies between our previous results and reports from other investigators. Several authors have reported that stimuli containing horizontal contours elicit much larger cyclovergence responses than stimuli containing vertical contours (Crone & Everhard-Halm, 1975; Howard, 1991) . In a previous experiment (Van Rijn, Van der Steen & Collewijn, 1992) we. also found such a difference, but it was much smaller than reported by the other authors, cited above. Our m~surement technique and that of Howard were similar, but some differences existed between his and our experiments. The size and density of the stimulus gratings were different and, moreover, Howard used composite ("shear") stimuli, i.e. stimuli consisting of both a horizontal and a vertical grating, of which only one was oscillating. In the present study we investigated the effect of stimulus configuration on the anisotropy of cyclovergence responses. In addition we investigated whether a similar anisotropy was present for cycloversion.
To further elucidate the function and mechanism of cyclovergence and cycloversion, these response types were compared with each other under various stimulus conditions. We recently reported that at an oscillation frequency of 0.2 Hz the magnitude of the responses of cycloversion and cyclovergence, averaged across subjects, were about similar (Van Rijn ef al., 1992) . Within subjects, however, these response magnitudes were uncorrelated. Also, cyclovergence and cycloversion showed marked differences in phase lag. Both cycloversion and cyclovergence have been previously studied as a function of oscillation frequency of the stimulus [cycloversion (Cheung & Howard, 1991) ; cyclovergence (Howard
